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Foreword
Nowadays, society is highly dependent on computer systems and without any doubt
it can be stated that in the near future complex, multimedia, computer-based systems
will more and more permeate our society and our activities, including the most critical
ones. There is, therefore, need for higher-quality computer systems, both from the
reliability point of view and from the performance one.
The use of formal methods for the specication and verication of properties of
complex systems is one methodological improvement of the system production pro-
cess, which, together with other techniques, can make it possible to reach high-quality
standards.
The study of formal methods for the specication, design, and analysis of distributed
systems has been an important research topic over the past decade. Initially, the research
in this area has concentrated on the dynamic, functional aspects of such systems, like
their observable behaviour, control ow, and synchronization as properties in relative
time. More recently, formal methods for the representation and analysis of functional
properties in combination with quantitative aspects of system behaviour have come
into focus. They allow the specication of the delay of activities (or, actions) or the
probability of actual occurrence of actions.
There is growing awareness of the importance of formal support for system develop-
ment. This has reached the point where several regulatory and standards organizations
are investigating how to certify systems, in particular critical systems, and formal meth-
ods are more and more playing a major role there.
A direct implication of such a trend is that in the near future the use of for-
mal methods will be part of the standard, or at least certied, development process
in the computer industry. This is true, in particular, for those industries developing
complex systems { like multimedia and telecommunication ones { and safety critical
systems.
In order to make all the above possible, formal specication and verication tech-
niques and tools must reach a high level of usability in the near future.
A special issue of the Journal of Science of Computer Programming was planned at
the beginning of 1998, with the aim of providing a forum for people interested in the
development and use of formal methods in the industry. In particular, this special issue
should create a link between scientists active in the area of formal methods willing to
communicate their experience in the real industrial usage of these methods and people
from industry who are interested in including the usage of formal methods in their
development methodologies.
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This special issue was promoted by the Working Group on Formal Methods for
Industrial Critical Systems of the European Research Consortium on Informatics and
Mathematics (ERCIM { http:==www-ercim.inria.fr=).
Authors were invited to submit manuscripts based on their recent results on real
industrial case studies on the application of formal methods by April 30th, 1998. We
had 17 submissions, most of them of good quality. After a revision process, made with
the help of three international reviewers for each paper, ve of them were selected to
be published in this issue. The authors were asked to prepare their nal contribution
taking into account the suggestions of the reviewers.
The rst paper, \ESTEREL: a formal method applied to avionic software devel-
opment" authored by G. Berry, A. Bouali, X. Fornari, E. Ledinot, E. Nassor, and
R. de Simone, provides an account of three studies in the eld of avionic software
development. Esterel is used operationally at Dassault Aviation for parts of Flight Con-
trol Systems software where the applications include a few hundreds of I/O signals, a
hundred of module instances, and a few thousands of Esterel code lines. The use of
Esterel for mission management systems is now being progressively introduced. Due
to the larger size of these applications, compositionality in compilation, optimization
and verication is now the critical aspect.
The second paper is \Verication and test generation for SSCOP protocol" by
M. Bozga, J.-C. Fernandez, L. Ghirvu, C. Jard, T. Jeron, A. Kerbrat, P. Morel, and
L. Mounier. It presents the verication of the Sscop protocol in the context of SDL
specications and tools. The Sscop protocol (Service Specic Connection Oriented Pro-
tocol) is part of the ATM stack (Asynchronous Transfer Mode) presently standardized
by the ITU-T. The article demonstrates how the techniques of abstraction, restricted en-
vironments and on-the-y generation reduce the state space and the space requirements
in a practical example.
In \Verication of a safety-critical railway interlocking system with real-time
constraints", V. Hartonas-Garmhausen, S. Campos, A. Cimatti, E. Clarke, and
F. Giunchiglia verify the safety logic of ACC (\Apparato Centrale a Calcolatore"),
a complex real-world safety-critical system developed by Ansaldo Transporti for the
control of medium and large-size railway stations. They use symbolic model checking
and quantitative timing analysis as implemented in the Verus tool.
In the paper \On the analysis needs when verifying state-based software require-
ments: an experience report" the authors, M.P.E. Heimdahl and B.J. Czerny, describe
their experiences analyzing a large commercial avionics system. TCAS II is a collision-
avoidance system required on large commercial aircraft in the US. The authors argue
that while in many instances a BDD based tool works ne, in others the common
abstraction techniques (not interpreting certain functions, inequalities or arithmetic ex-
pressions) lead to excessive numbers of spurious errors: in those cases, the reasoning
power of a theorem prover is needed.
H. Hermanns and J.-P. Katoen, in the paper \Automated compositional Markov
chain generation for a plain-old telephone system" show how a stochastic exten-
sion of process algebra can be used to automatically generate Markov chains. The
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case-study used is, in comparison to the precedent ones in the issue, a large toy-
example but clearly illustrates the point that extracting performance models for systems
of signicant complexity and highly irregular nature is quite a dicult task.
The editors of this special issue wish to thank Prof. M. Sintzo who encouraged
them to produce this special issue and helped them in all the intermediate phases. The
editors also express their special thanks to all the authors who submitted their papers
and to all the referees for their valuable contributions.
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